Objectives: To assess the differences in the maternal and fetal outcomes between pharmacological induced and spontaneous labour in nulliparous women.
INTRODUCTION
Induction of labour involves the artificial stimulation of uterine contractions with the aim of achieving vaginal delivery, and is performed in approximately 15% of all pregnancies [1] .
The clinical requirement for induction of labour arises from circumstances in which it is believed that the outcome of the pregnancy will be better if it is artificially interrupted rather than being left to follow its natural course [2] . Most methods of induction try to achieve activation of cervical and uterine changes and have been widely studied in the last few years. Data on the efficacy of current methods report two main types of techniques: pharmacological and non-pharmacological methods [3] . The most commonly used pharmacological method of induction of labour is by prostaglandins, mainly by vaginal administration [3] .
Previous studies have compared spontaneous and induced labour in nulliparous women, with no unanimous results [4] [5] [6] [7] [8] . Some authors showed an increased rate of caesarean delivery, uterine hyper-stimulation and newborns with low Apgar scores, in the induced labour group [4, [7] [8] [9] [10] [11] [12] [13] ; on the contrary, other studies have shown a similar or lower rate of these outcomes between induced and spontaneous deliveries [5, [14] [15] [16] .
However, many authors did not examine homogeneous groups of women, adding a relevant study bias that could be the cause of the different achieved results on the topic [12, 17, 18] .
With regard to arrest disorders, it was also reported that the course of labour in women undergoing induction proceeded slower than in spontaneous labour, above all before 6 cm of dilatation and, for this reason, these women could be diagnosed with arrest of dilation, prematurely [19, 20] .
The aim of this study is to assess the differences in maternal and fetal outcomes between medically induced delivery, using prostaglandin E2 (PGE2), in nulliparous women at or above 41weeks' gestation and spontaneous labour in nulliparous women at > 40 weeks of gestation.
MATERIAL AND METHODS
This is an observational cohort study carried out on women who delivered at the Department of Gynecology and Obstetrics of the University Hospital of Messina, from January 2013 to June 2015. Ethical consent for the study to be carried out was given by the Local Ethics Committee.
Inclusion criteria were: nulliparous singleton pregnancies, with cephalic fetal presentation, who had elective induction of labour with the use of intra-vaginal PGE2 gel (Prepidil® 2 mg) at a gestational age of 41 weeks and 3 days.
We considered exclusion criteria as: multiple pregnancies, non-vertex presentation, high risk pregnancy for gestational or pre-existing maternal diseases, fetal anomalies, intra-uterine fetal growth restriction, intrauterine death, oligohydramnios, premature rupture of membranes, previous uterine surgery (including caesarean section), partoanalgesia, induction of labour with the use of other pharmacological methods or absence of informed consent.
Using the same criteria, a control group was selected from patients who entered labour spontaneously at > 40 + 0 weeks of gestation age, during the study period.
Data were extracted from computer records and obstetrics diaries. The main demographic maternal characteristics were recorded including maternal age, body mass index (BMI), smoker/non-smoker, and gestational age at delivery. Intra-and postpartum data collected included: Bishop's Score, length of I and II labour stages (expressed in minutes), delivery method (vaginal or caesarean), possible obstetric vagino-perineal injuries (for vaginal delivery), complications (such as need for blood transfusion or fever during labour), hospital stay after delivery (days); moreover, we considered neonatal outcome variables such as Apgar score (at 1 and 5 minutes), birth weight and possible neonatal complications (such as neonatal sepsis, birth asphyxia, neonatal trauma or neonatal recovery in intensive care unit).
To calculate the I stage of labour, we considered all the time elapsed from the onset of labor up to the reaching of complete dilation, the active phase of labour was defined as the increased rate of cervical dilation; the II stage of labour was calculated considering the time from the complete cervix dilatation to the complete expulsion of the fetus [21] . To avoid misclassification, women who underwent partoanalgesia and those who received oxytocin during labour were excluded.
Labour induction was offered to all the pregnant women in absence of uterine contractions until 41 + 3 weeks. At the day of the procedure, women undergoing induction of labour were admitted to our Unit in the morning and received intra-vaginal PGE2 gel (Prepidil ® 2 mg) according to the National Institute for Health and Clinical Excellence's (NICE) guidance [21] . These guidelines recommend induction of labour between 41 + 0 and 42 + 0 weeks. The protocol consists of one dose, followed by a second dose after 6 hours if labour is not established (up to a maximum of 2 doses).
Although the definitions of failed induction can vary, in our Unit, when induction fails after 2 doses of PGE2 (Prepidil ® 2 mg), the woman is counseled and given a maximum of two further doses after a rest of 24 hours. If, finally, there is no cervical response, the woman is delivered by caesarean section, in accordance with NICE recommendations [21] .
Statistical analysis
Continuous variables were summarized as mean ± standard deviation (SD) for normally distributed data or median and interquartile range (IQR) for normally distributed data. Categorical variables were summarized as number (percentage). Differences between 2 groups were assessed using unpaired Student's t-test or Mann-Whitney U test, as appropriate. Pearson Chi-square or Fisher's exact test was used to compare frequencies. Relationships between continuous variables were assessed by bivariate correlations (Spearman's r).
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RESULTS
A total of 200 nulliparous women were enrolled in the study. One hundred and three patients had induction of labour and 97 delivered following spontaneous labour. The study groups were well matched with regard to demographic characteristics, which are reported in Table 1 .
Mean gestational age was 41.3 and 40.3 weeks, respectively, in the induction labour group and in the spontaneous labour group (p = 0.05). Caesarean delivery was performed in 18 cases (17.5%), all in the induction group. Indications for caesarean section were failure of dilatation in 78% of cases and fetal distress in the remaining cases (22%). No maternal blood transfusion was required; no cases of fever, postpartum hemorrhage or other complications occurred.
Both the 1-minute and the 5-minute Apgar scores were significantly higher in the spontaneous group (p = 0.014 and p = 0.0003, respectively) (Tab. 2). There were no differences in newborn weights between the 2 groups (p > 0.05) and no neonatal complication occurred in either groups. Intra-and post-partum data for both study groups are shown in Table 2 .
Compared to the spontaneous group, women in the induction group had a significantly longer duration of I stage labour (p < 0.0001), while the duration of II stage was similar in the 2 study groups (p = 0.85).
Among women who had induction of labour, duration of I stage labour was not associated with maternal age, BMI, or newborn weight (p > 0.05), but was positively correlated with gestational age (R = 0.26, P = 0.019). No correlations were found among women in spontaneous labour.
Episiotomy and perineal laceration rates were similar between the 2 groups (Tab. 2). Finally, the time of hospitalization after delivery was similar in both group (p > 0.05).
DISCUSSION
Our study confirmed literature data reporting a significantly higher rate of caesarean section in women whose labour was induced (in our series, 17.5% of cases which occurred only in the induction group). This finding could be related to the longer duration of I stage of labour [5-12, 22, 23] .
Harper et al. reported that the progression of labour in nulliparous women who undergo induction was significantly slower than in spontaneous labour and also compared to the current accepted definitions of arrest disorders (i.e.: no cervical dilation for 2 hours) [19, 24] . Moreover, according to this study, the active phase of labour in these women begins after 6 cm, much later than current definitions of 3-4 cm [24, 25] . For this reason, a significant number of caesarean deliveries for arrest disorders could be performed prematurely in women where labour is induced.
We found that cervical dystocia, as failure in dilatation (78% of cases) was the main indication for a caesarean section in nulliparous women with induction of labour. But the need for induction of labour in pregnant women probably indicates an intrinsic predisposition to poor uterine action [13] , and it is possible that it could not be corrected readily by medical stimulation. Another emergent finding was the positive correlation between increase of I stage duration and gestational age of the pregnant woman.
Episiotomy and lacerations were similarly represented in both groups, but, conversely, in spontaneous labour, women who experienced perineal lacerations had a significantly greater BMI than those who did not have this complication (mean 28.43 ± 5.4 vs. 24.85 ± 5.14 kg/m 2 , p = 0.0031).
Neonatal outcome was similar in both groups of women except for 1-minute and 5-minute Apgar scores, which were significantly higher in the spontaneous group, in contract with the report by Selo Ojemart et al., which found a higher rate of adverse neonatal outcomes in the induction group [13] .
Analyzing international literature on the topic, many confounding variables are generally identified in this kind of study, above all, the heterogeneity of the characteristics of enrolled patients [1, 6, 7, 12, 14, 26] . For this study, we chose very strict selection criteria to reduce variability and it could be a point of strength of our analysis.
However, even this study has some limitations. First of all, the relatively small size of the cohort of the included patients. Then, a bias of our study could be that I stage of labour was analyzed from 3 cm of dilatation as women admitted in our Hospital in spontaneous labour, generally, have a cervical dilatation equal to or greater than 3 cm. Therefore, we were unable to compare or comment on the cervical ripening phase of labour or on the length of labour before 3 cm, in the two study groups.
In conclusion, in our series, nulliparous women whose labor was induced spent a longer time in I stage of labor than women who presented in spontaneous labor. As a slow rate of dilation in a woman being induced may be normal, an arrest diagnosis needs to be carefully considered and might not indicate an immediately need for caesarean delivery.
Prospective trials on labour management in a larger sample of women could be useful to better understand if greater tolerance and waiting in women with induced labour could change caesarean delivery rates in this category of women.
